A single atom strongly coupled to a high-finesse cavity constitutes a fundamental quantum system of matter-light interaction. Coherent couplings largely exceeding the decay rates are achieved by small cavity mode volumes. In these experiments, dipole traps based on cavity modes elegantly allow to trap single atoms. So far only red-detuned intracavity dipole traps have been realized [1, 2] .
A single atom is guided to, trapped and observed in the region of strong coupling by complete confinement in a blue intracavity dipole trap: the cavity is continuously stabilized on a far-red detuned, weakly excited TEM00 mode (not shown). Persistent axial confinement is provided by a TEM00 mode (1) . The atoms are radially guided to regions of strong coupling along the nodal line of a TEM10 mode (2) . Upon detection of an atom (A) the probe intensity is decreased and the trap is switched to complete three-dimensional confinement by the combination of (1) with a radial "doughnut" TEM10 and TEM01 (4). When the atom leaves (B), the transmission returns to the lower empty-cavity value. Figure 1a shows the geometry of the cavity modes involved. The blue trap consists of a persistent axial confinement provided by a three free-spectral ranges (FSR) blue-detuned TEM00 mode (1). The atom is confined to the nodal planes which coincide with the antinodes of the near-resonant probe field (0) in the cavity center. Here, the antinodes of an additional two FSR blue-detuned TEM10 mode (2) coincide with the antinodes of the near-resonant mode, guiding the slow atom along their nodal line in the x-y plane. In combination these modes form "funnels". Upon detection of an atom the TEM01 mode is added to the TEM10 mode to form a doughnut mode (4) for full three-dimensional confinement.
An experimental sample trace of a trapping event is presented in Figure 1b .
